Introduction
Charcot arthropathy is a non-infective, destructive process activated by cumulative mechanical trauma that leads to bone and joint destruction 1, 11 ; peripheral neuropathy secondary to diabetes mellitus is the most common cause. 7 There are several reports in the literature that indicate the high risk of fracture in such cases, particularly when associated with juvenile-onset type 1 diabetes mellitus. 2, 8, 10, 11 Diabetes-related Charcot arthropathy primarily affects the foot and ankle, most frequently the tarsometatarsal, transverse tarsal and subtalar joints. 1, 7 It has been shown that delay in diagnosis and treatment of fracture may cause severe deformity among adults with juvenile-onset diabetes mellitus. 10 We present the case of a woman with juvenile-onset diabetes mellitus, who had a satisfactory clinical outcome after conservative treatment for avulsion fracture of the calcaneus and contralateral tarsometatarsal and distal metatarsal fractures, where diagnosis was delayed.
Case report
A 27-year-old woman with a long-standing history of diabetes mellitus was referred to our hospital with left ankle sprain, complaining of painless swelling of the left foot. She had first received the diagnosis of diabetes mellitus 22 years previously, and had been dependent on insulin since then. Physical examination revealed prominent swelling on the lateral border of the left foot without pain, warmth and erythema. Neurological examination showed bilateral sensory neuropathy which was confirmed by electromyography. Plain radiographs demonstrated an oblique fracture of the fifth metatarsal ( Fig. 1a) . A below-knee cast was applied and weight bearing was not allowed for 3 weeks. By the end of the 3rd week, the woman had a sprain of the right ankle and complained of swelling of the right ankle and heel. Plain radiographs showed an avulsion fracture of the right calcaneus ( Fig. 1b) . A below-knee cast was applied to the right foot and the cast on the left foot was removed, allowing weight bearing on the left leg with orthosis. After a further 6 weeks, the cast on the right foot was removed and bilateral weight bearing was initiated without any protective orthosis.
The woman was referred to our hospital again with swelling of the left foot, 6 months after the first referral. There had been no history of trauma. Plain radiographs showed proximal fractures of the first and second metatarsals and distal fractures of the second, third and fourth metatarsals with callus formation (Fig. 2 ). She had no pain and did not complain of the deformities. The condition was treated with supportive bandaging only and weight bearing was allowed.
After a total of 18 months of follow-up, the woman had no complaints about either foot. Plain radiographs showed complete healing of the metatarsal fractures with minimally angular deformities of the third and fourth metatarsals of Open access under the Elsevier OA license.
the left foot ( Fig. 3 ). There was further displacement and non-union of the calcaneal avulsion fracture of the right foot ( Fig. 4 ). However, the active ranges of motion of the right and left ankles were, respectively, dorsiflexion 158 and 208 and plantar flexion 258 and 308. The woman could walk independently without pain or restriction (Fig. 5 ).
Discussion
The lower extremities of people with a long-standing history of diabetes mellitus may have been exposed to more trauma than those of normal individuals, because of associated sensory neuropathy. Early recognition and treatment of inju-292 M. Güven et al. ries of people with diabetes are important in the prevention of Charcot arthropathy. 11 A history of trauma which may be apparently minor, such as sprain, twist or stress fracture, is present in 22-53% of cases of Charcot arthropathy. 8, 9, 11 Unfortunately the diagnosis of such fractures is often delayed because sensory neuropathy may eliminate the sensation of pain. Brodsky 1 described a classification system based on the anatomical location of the destruction. This system is commonly used to classify neuropathic deformities of the foot. A type 1 event involves all or portions of the tarsometatarsal (Lisfranc) joints, the most common location for neuroarthropathy of the foot. Injury of the transverse tarsal (Chopart), subtalar or all three joints of the hindfoot is classified as a type 2 event. Types 3A and 3B comprise damage to the ankle and calcaneal tuberosity, respectively. Type 4 includes trauma to more than one anatomical region, either concurrently or sequentially, complicating treatment and prognosis. 11 Type 5 Charcot arthropathy expresses arthropathy involving the forefoot; types 3B and 5 are uncommon in orthopaedic practice.
Bilateral involvement has been reported in 9-30% of fractures associated with neuropathic arthropathy. [1] [2] [3] Of adults with juvenile-onset diabetes mellitus and neuropathic arthropathy, 58% may have fractures in more than one anatomical region, 72% of which develop contralateral frac-Unusual fracture with Charcot arthropathy and juvenile-onset diabetes tures. 2 To our knowledge, there is in the English literature no previous case report describing the results of ipsilateral tarsometatarsal and distal metatarsal fractures (type 4) with contralateral calcaneal avulsion fracture (type 3B) treated conservatively in the context of juvenile-onset diabetes mellitus.
Since the first description of Charcot arthropathy, postponement of weight bearing has been key in the initial treatment of the acute Charcot foot. Pinzur 6 reported that at least half of cases with Charcot foot arthropathy could be treated successfully with a total-contact cast. Calcaneal posterior tuberosity avulsion fractures among people with diabetes have been adequately managed with non-operative treatment. 11 Surgery has been reserved for infection, unresolved skin ulceration or severe foot deformity. 4, 5, 9 Clohisy and Thompson 2 reported their treatment results among 18 adults with juvenile-onset diabetes; 36% of those who attempted early weight bearing were not able to walk after completion of treatment and 27% had undergone amputation. Contralateral fracture developed among 8 (82%) of 11 individuals whose treatment involved weight bearing. Therefore these workers recommended prophylactic immobilisation of the uninvolved contralateral extre-mity with a protective cast or orthosis during treatment of an acute neuropathic fracture. We applied in the present case a protective orthosis for the left foot, and treated conservatively the avulsion fracture of the calcaneus on the right foot using a below-knee cast. However, 6 months later an unusual pattern of Charcot foot developed in the left lower extremity.
Timely diagnosis and treatment of fractures among people with juvenile-onset diabetes mellitus can help prevent the deformities associated with later stages, and therefore physicians should cultivate a high index of suspicion in the diagnosis of these lesions. 11 The treatment protocol in our case was no different from that described in the literature, but the diagnosis of multiple metatarsal fractures was delayed. However, all metatarsal fractures healed without significant residual morbidity in spite of the non-union of the avulsion fracture of the calcaneus. We suggest that the bone remodelling process may improve the deformities which develop secondary to the fractures, particularly among young persons with juvenile-onset diabetes mellitus. 
